###### Strengths and limitations of this study

-   This systematic review evaluates the effectiveness of existing task-shifting strategies in the management of cardiovascular (CV) risk factors in low-income and middle-income countries (LMICs).

-   The analysis of three randomised controlled trials (the only studies meeting our eligibility criteria), where non-physician healthcare workers were involved in prescribing of medications, treatment and/or medical testing, showed significant improvement in blood pressure and glucose levels.

-   The studies indicate some evidence of the effectiveness of task-shifting strategies for hypertension and diabetes management using nurses in LMICs.

-   Our findings highlight the lack of data on the widespread implementation and effectiveness of task-shifting strategies for CV diseases (CVD) other than the one large trial conducted by Mendis *et al* at the WHO which showed that task shifting is effective at primary care healthcare facilities in Nigeria and China.

-   The small number of studies and heterogeneity in terms of the various CVDs did not allow for a meta-analysis to be conducted.

Introduction {#s1}
============

The prevalence of cardiovascular diseases (CVD) and diabetes and their attendant complications is high in low-income and middle-income countries (LMICs).[@R1] According to the WHO, 80% of the mortality attributable to non-communicable diseases (NCDs) occurs in LMICs, and CVD account for the greatest burden.[@R2] For example, the mortality attributable to CVD in Africa, South-East Asia and the Eastern Mediterranean regions is projected to increase from 20 to 35% by the year 2020.[@R2] It is estimated that more than 30 million adults in Africa have hypertension, and 75% of all deaths in Africa may be attributable to hypertension by the year 2020.[@R3] Stroke deaths attributable to hypertension in sub-Saharan Africa (SSA) account for a total disability of 2.6 million Disability Adjusted Life Years.[@R4] Even more troubling is the fact that the growing NCD burden (in most LMICs) occurs in the context of high levels of infectious diseases such as malaria, HIV/AIDS and tuberculosis, thus indicating a rapid epidemiological transition.[@R5] This makes the urgency of addressing the epidemic of CVDs in LMICs imminent.

Although barriers to management of CVD exist at multiple levels of care, systems-level barriers (particularly the acute shortage of healthcare providers) limit the capacity of LMICs to manage CVD at the primary care level.[@R1] [@R6] For example, although SSA has 11% of the world\'s population and bears over 24% of the global disease burden, it harbours only 3% of the global health workforce.[@R1] There are 2.4 million doctors and nurses in SSA, which translates to 2 doctors and 11 nursing/midwifery personnel per 10 000 people compared to 19 doctors and 49 nursing/midwifery personnel per 10 000 in North America.[@R10] Given such limited resources, cost-effective approaches are urgently needed to mitigate systems-level barriers to management of CVD in LMICs. One such approach is a task-shifting strategy, defined as the rational distribution of primary care duties from physicians to non-physician healthcare providers.[@R11] In fact, the idea of task shifting is not entirely new. Task shifting was to be the hallmark of the WHO-led primary healthcare movement of the 1980s. It was behind the declaration of what became known as health for all by the year 2000. For this purpose, and in order to maximise the efficient use of health workforce resources, primary care tasks are shifted from higher-trained health workers such as physicians to less highly trained health workers. According to the WHO and later echoed by the World Medical Association, task shifting is particularly useful in low-resource settings facing a healthcare human resource crisis,[@R12] and is therefore proposed as a viable method for primary and secondary prevention at the primary care level.[@R13] The benefits of task shifting are well documented in the management of HIV/AIDS.[@R14] It utilises multiple strategies to address the CVD epidemic including screening, counselling on lifestyle modification, initiation of treatment and referral to specialist care.[@R2] [@R11] [@R15]

Despite the global call for task shifting for management of non-communicable diseases and the potential for task-shifting strategies to mitigate the systems-level barriers to implementation of primary and secondary prevention of CVD in LMICs, their effectiveness has not been widely evaluated. In this systematic review, we evaluated the evidence from published randomised controlled trials (RCTs) for the use of task-shifting strategies for CVD risk reduction in LMICs.

Methods {#s2}
=======

Search strategy {#s2a}
---------------

We identified published trials that met predefined inclusion criteria using standard Cochrane Collaboration systematic review techniques[@R19] and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)[@R20] statement. We searched the following databases: PubMed from the 1940s, EMBASE from 1974, Global Health from 1910, Ovid Health Star from 1966, Web of Knowledge from 1900, Scopus from 1823, CINAHL from 1937 and RCTs from ClinicalTrials.gov. The search strategy included terms from three subject categories: those related to CVD; those related to the concept of task shifting; and those related to LMICs, as defined by the World Bank (using a variety of factors including gross domestic product, population, economic policy and external debt, health, environment and education).[@R21] All concepts were then combined using both keywords and controlled vocabularies such as \"*task shift\*\" AND \"balance of care OR nonphysician clinician OR substitute health worker OR community care giver OR primary health care team OR cadres OR nurs\*\" AND \"CVD\"*. The search terms used were similar to the ones used by Callaghan *et al*[@R14] in their systematic review of task shifting in HIV treatment. Searches were undertaken in October 2011 and repeated in March 2013 before the final write-up.

We adopted the following definition of task shifting by Callaghan *et al*[@R14]: "the process of shifting tasks to a variety of health workers; including nurses or new cadres in prescribing of medications and medical testing, as long as it is a streamlined, rationalized chain of care." As depicted in [figure 1](#BMJOPEN2014005983F1){ref-type="fig"}, the process of task shifting should involve ongoing training from higher-level health professionals, delegation and continuous supervision. Also, patients with complicated disease cases should always be referred for specialist care.

![Referral pathway for cardiovascular diseases management using task shifting.](bmjopen2014005983f01){#BMJOPEN2014005983F1}

Eligibility criteria for inclusion of studies {#s2b}
---------------------------------------------

We limited our search to only RCTs published in English, but without publication year. We included RCTs in which the intervention used task-shifting (non-physician healthcare workers involved in prescribing of medications, treatment and/or medical testing) and non-physician healthcare providers in the management of CV risk factors and diseases (hypertension, diabetes, hyperlipidaemia, stroke, coronary artery disease or heart failure), as well as RCTs that were conducted in LMICs. We excluded studies that were not RCTs. We then reviewed the identified RCTs in their entirety to determine their eligibility.

Data extraction {#s2c}
---------------

Each of the authors assessed all retrieved lists of citations and abstracts independently. Initially, we determined the relevance of the articles by title and abstract. Discrepancies between the authors about the eligibility of retrieved studies were resolved by discussion. We then obtained printed copies of all relevant articles for extensive examination to ensure that the articles met all eligibility criteria. Information from potentially eligible articles including study country, study design, methods, participant characteristics, retention rates and study outcomes were extracted into the Cochrane Review Manager.[@R22]

Quality assessment {#s2d}
------------------

The quality of available RCTs was assessed using the Cochrane criteria[@R23] adapted from previous suggestions.[@R24] [@R25] Specifically, the risk of bias in generation of the randomisation sequence, allocation concealment and blinding (participants and outcome assessors), incomplete outcome data and selective reporting were assessed as adequate, uncertain or inadequate.[@R24] [@R25] Two authors (JG and JI) assessed the risk of bias in the individual studies that met the inclusion criteria. Disagreements were resolved by consensus, and a third reviewer was consulted if disagreements persisted.

Results {#s3}
=======

Full search strategies for each of the databases are provided in online supplementary appendix 1. We retrieved and screened 2771 articles ([figure 2](#BMJOPEN2014005983F2){ref-type="fig"}), and conducted full paper review on 32 articles that initially met the inclusion criteria including study location in LMICs, the use of non-physician providers to provide health services, CVD and use of task-shifting strategies. After further review, we excluded 18 articles including: studies that were not conducted in LMICs (5); studies that were missing important details about intervention strategies (4); protocol papers that were missing main trial outcomes (4); studies that referred to the same study protocol conducted in the same populations (3); studies whose primary outcome did not include major CV risk factors or CVD (1); and studies that only provided abstracts (1). A total of 14 articles met the initial eligibility criteria.[@R21] [@R26] The 14 articles were further screened based on whether or not the intervention fulfilled the definition of task shifting used for this review (use of non-physician clinicians in prescribing medications or performing medical testing in the treatment or management of CVD). This final review led to a further elimination of 11 additional articles,[@R27] [@R34] leaving only three RCTs, which were included in this systematic review. [@R21] [@R26] [@R33] The characteristics of the studies included in this systematic review are presented in [tables 1](#BMJOPEN2014005983TB1){ref-type="table"} and [2](#BMJOPEN2014005983TB2){ref-type="table"}. One trial was conducted in Nigeria,[@R26] other multicentre trials were conducted in Nigeria and China[@R33] and the last one was conducted in Iran.[@R21] The study populations were patients with hypertension (two studies)[@R26] [@R33] and type 2 diabetes (one study;[@R21] [table 2](#BMJOPEN2014005983TB2){ref-type="table"}). The sample size of the interventions varied, with a range of 61--2397 patients ([table 1](#BMJOPEN2014005983TB1){ref-type="table"}): the sample size for the diabetes trial was 61[@R21], while those of the two hypertension trials were 544[@R26] and 2397.[@R33] The duration of these studies ranged from 3 months for the diabetes trial to 6--12 months for the hypertension trials. The reporting quality of all three trials were rated at 73% using the Jadad quality measure.[@R39]

###### 

Characteristics of studies included in the systematic review

                                             Completed   Completed                                                   
  ------------------------------ ---- ------ ----------- ----------- ----------------------------------------------- -----
  Adeyemo *et al* (2013)[@R26]   6    544    88          72          Medication adherence BP Control                 Yes
  Mendis *et al* (2010)[@R33]    12   2397   93.5        86.4        Systolic BP change from Baseline to 12 months   Yes
  Nesari *et al* (2010)[@R21]    3    61     100         96.8        Adherence to diabetes regimen                   Yes
                                                                     Reduction in HbA~1c~ levels                     

BP, blood pressure; CVD, cardiovascular diseases; HbA~1c~, glycated haemoglobin.

###### 

Characteristics of studies included in the systematic review (continued)

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study (year)                  Cardiovascular disease   Country             Task-shifting professional         Intervention components                                                                                                                                                                                                             Intervention setting
  ----------------------------- ------------------------ ------------------- ---------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------
  Adeyemo *et al*(2013)[@R26]   Hypertension             Nigeria             Nurses                             *Intervention 1*: Clinic-based care management---a community-based, nurse-led treatment programme with physician backup; facilitation of clinic visits and health education; and the use of diuretics and a β-blocker as needed.\   Two clinics and/or a patient home
                                                                                                                *Intervention 2*: Clinic-based care management plus home visits by nurses                                                                                                                                                           

  Mendis *et al*(2010)[@R33]    Hypertension             Nigeria and China   Non-physician healthcare workers   *Control*: Usual care by physicians\                                                                                                                                                                                                Forty primary healthcare facilities
                                                                                                                *Intervention*: Received WHO cardiovascular risk management package, patient education, initiation of hydrochlorothiazide                                                                                                           

  Nesari *et al* (2010)[@R21]   Type II diabetes         Iran                Nurses                             *Control*: Usual care\                                                                                                                                                                                                              Community-based setting and health centre
                                                                                                                *Both Groups*: Patient education on diet, exercise, foot-care, medication-taking, hypoglycaemia management; blood glucose self-monitoring; medication adjustment\                                                                   
                                                                                                                *Intervention*: In addition to the above, patients received telephone follow-up by nurses 1--2 times per week                                                                                                                       
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

![Flow diagram showing citations retrieved from literature searches and number of trials included in the analysis.](bmjopen2014005983f02){#BMJOPEN2014005983F2}

The overall risk of bias was moderate; the random sequence generation was adequate in 67% (2/3) of the studies, and allocation concealment in 67% (2/3); however, blinding of data collection (participants) was not possible in any of the studies due to the nature of the intervention, as well as with blinding of the outcomes except for one study.[@R21] All the studies described the methods used to collect outcomes, although we could not assess blinding of the researchers collecting the outcome data. Overall, incomplete data were reported in all the studies; however, selective reporting was poor with very minimal information in all the studies on whether the interventions were implemented with fidelity, "that is whether each of the components of the intervention were delivered in a comparable manner to all participants and is true to the objectives of the underlying research."[@R40]

Hypertension trials {#s3a}
-------------------

Both studies evaluated the effect of task shifting on hypertension control using various forms of task-shifting strategies including interventions led by nurses, pharmacists and community health workers ([table 2](#BMJOPEN2014005983TB2){ref-type="table"}). The studies were conducted in Nigeria and China.[@R26] [@R33] In addition to nurses or pharmacists prescribing antihypertensive medications, the interventions included health education emphasising lifestyle modifications such as diet, physical activity and medication adherence. The interventions were effective at improving blood pressure (BP) control in both studies.[@R26] [@R33]

The first hypertension trial, by Adeyemo and colleagues, examined the effectiveness of the use of nurses to deliver hypertension management in a primary care practice versus usual care plus home visits on medication adherence, and BP control at 6 months among 544 patients (mean age ∼63 years, mean BP∼168/92 mm Hg) in Nigeria.[@R26] The intervention included the following components: (1) a nurse-led treatment programme with physician backup, (2) clinic visits and health education by nurses, (3) the use of diuretics and a β-blocker prescribed by nurses with physician backup. The primary outcome of BP control (BP \<140/90 mm Hg) was achieved in 66% of the study participants (66.7% in the clinic only group, 65.4% in the clinic plus home visit; p=0.584 and p=0.891).[@R26] The overall decline in the mean systolic and diastolic BP over the 6-month period was 30 mm Hg and 15 mm Hg, respectively (p\<0.001and p\<0.0001).[@R26] Overall, medication adherence was high among study participants with 77% of participants taking \>98 of their prescribed pills.

The second hypertension trial was the largest in this review. In this cluster RCT, Mendis *et al*[@R33] evaluated the effectiveness of the WHO Cardiovascular Disease (CVD) package using task-shifting strategies to improve BP control among 2397 hypertensive patients from 40 primary care facilities (20 intervention sites, 20 control sites) in Nigeria and China. Non-physician healthcare workers provided patients at the intervention sites with the WHO CVD package protocol, while those at the control sites received usual care for a period of 12 months. The WHO CVD package was designed as an adaptable, cost-effective tool for systematic case management at all healthcare levels and consequently for scaling up in health systems in LMICs. The programme provides clinical decision support for the assessment and management of CV risk through easy-to-follow risk-assessment algorithms, lifestyle counselling, drug treatment protocols and referral pathways.[@R41] The protocol consists of four basic steps: inquiry about the patient\'s history (heart attack, angina, stroke, transient ischaemic attack, diabetes and lifestyle behaviours); physical and laboratory examination (including BP measurements, anthropometrics, urine dipstick, fasting glucose and plasma cholesterol); estimation of the patient\'s CVD risk based on the WHO risk charts (low, medium or high); and subsequent initiation of drug therapy and lifestyle counselling during follow-up visits.[@R33] Depending on the patient\'s CVD risk, the treatment decisions include either (1) immediate referral to a specialist in the case of patents with high CVD risk; or (2) lifestyle counselling on diet, physical activity and tobacco cessation; prescription of an antihypertensive medication; and follow-up with a provider. The primary outcome was change in systolic BP from baseline to 12 months. Systolic and diastolic BP decreased significantly in favour of the intervention group at both study sites (p\<0.0001) and ((p\<0.0002), but the BP control rate was abysmally low at only 20%. The intervention resulted in a significantly greater reduction in systolic and diastolic BP for the treatment group (2 mm Hg and 1 mm Hg) than the control group in both countries.[@R33]

Diabetes trial {#s3b}
--------------

The diabetes trial evaluated whether nurse-led care could improve diabetes management compared to usual care.[@R21] This trial was conducted by Nesari *et al*[@R21] in Iran among 61 patients with diabetes, who received either telephone-based nurse follow-up care for 3 months or usual care. Both groups received health education on diet, physical activity, foot care, blood glucose self-monitoring, management of medication side effects and hypoglycaemia. Additionally, in the intervention group, the nurse adjusted the patients' medications according to the patients' reported glycaemic level, with backup from an endocrinologist. The reported decline in glycated haemoglobin (HbA1c) was higher in the intervention group compared to the usual care group (1.87% in the intervention group, p\<0.001; and 0.42% in the usual care group, p\<0.15).[@R21] Similarly, the mean levels of HbA1c was significantly lower in the intervention group than in the usual care group at 3 months (mean HbA1c of 7.04%±1.18 in the intervention group vs 8.64%±1.88 for the control group; p\<0.001).[@R21]

Discussion {#s4}
==========

In this review, we examined the evidence for task shifting of primary care duties for management of CVD in LMICs. We reviewed three clinical trials that utilised task-shifting strategies for management of CVD in LMICs.[@R21] [@R26] [@R33] Two of the three trials were hypertension studies,[@R26] [@R33] and one was a diabetes trial.[@R21] The outcomes of the three trials were positive with significant improvement in BP and HbA1c.[@R21] [@R26] [@R33] The studies show some evidence of the effectiveness of task-shifting strategies for management of hypertension and diabetes using nurses.

Some of the common task-shifting enablers among the studies are as follows: continuous educational training and feedback from higher level health professionals; bridging hospital care to home care in order to ensure continuity of patient care; and providing explicit training tools including medication/treatment algorithms. Nonetheless, barriers to task shifting in LMICs that currently do not utilise task-shifting strategies include the lack of policy on the ability of non-physician providers to prescribe medications for common disorders; the lack of a referral system as backup for complicated cases; the lack of an organisational structure to accommodate a non-physician provider as a primary care provider; and the lack of competence of the non-physician provider in their ability to manage uncomplicated CV risk factors; and finally, the lack of infrastructure for data collection and monitoring of clinical information on a periodic basis.

The concept of task shifting is not new because task-shifting strategies have proven effective in the battle against the HIV/AIDs epidemic in LMICs[@R14]; and thus may be potentially effective for chronic disease management, provided adequate and sustainable training is afforded to the health professionals involved. Considering the barriers and challenges that task shifting may pose if non-physician healthcare workers are not equipped with the expertise to efficiently manage HIV/AIDS, the WHO launched the treat, train, retrain plan in 2006[@R42] to ensure competency and aid in capacity building of these providers. As a result, many LMICs have adopted task-shifting strategies for HIV/AIDS management in LMICs. In this regard, Callaghan *et al*[@R14] conducted a systematic review of 84 articles on HIV treatment and care in SSA, and their findings suggest that task-shifting strategies led to improved efficiency in delivery of healthcare services, enhanced access to care, better team dynamics and improved quality of care and health outcomes for patients with HIV/AIDS.

Task shifting is a potentially viable and low-cost strategy for reducing the growing CVD epidemic in LMICs because it utilises multiple strategies that are amenable to the management of CVDs including screening, counselling on lifestyle modification, initiation of treatment and referral to specialist care.[@R11] [@R41] We are not aware of any rigorous evaluation of task-shifting strategies for management of CVDs in LMICs. To the best of our knowledge, our study was the first systematic review to evaluate the effectiveness of existing task-shifting strategies in the management of CV risk factors in LMICs. Our findings highlight the lack of data on the widespread implementation and effectiveness of task-shifting strategies for CVD other than the one large trial conducted by Mendis *et al*[@R33] at the WHO, which showed that task shifting is effective at primary care healthcare facilities in Nigeria and China. The other studies reviewed had numerous weaknesses. First, the quality of the trials was low, given their very small sample sizes, poor definition of study outcomes and short duration of the trials (only 3 months for the diabetes trial[@R21] and 6 months for one of the hypertension trials[@R26]), making it difficult to ascertain the effect of regression to mean on the study outcomes. Second, the authors provided a very scanty description of the non-physician healthcare providers who delivered the task-shifting duties: only two of the studies identified that nurses provided the task-shifting duties.[@R21] [@R26] Unfortunately, the largest trial with the best quality did not provide any information on the level of training of the task-shifting healthcare provider.[@R33] Third, there were no data on the cost-effectiveness of these studies, and finally, none of the trials integrated their intervention into existing healthcare systems making evaluation of the implementation and dissemination of the study findings problematic.

A possible limitation of our review is that we excluded 11 RCT studies which did not meet our criteria. These studies are shown in [table 3](#BMJOPEN2014005983TB3){ref-type="table"}, and the majority of the reasons for exclusion are because they were studies that were largely patient education/health education interventions carried out by non-physicians. These duties readily fit in the nurses and other non-physician duties, and hence were not considered task shifting. Other reasons include the lack of randomisation (2739 studies), and although they measured outcomes of CVD, the lack of randomisation makes them low quality. These studies were nevertheless effective as pre--post design that policymakers may find useful.

###### 

Excluded RCT studies not meeting the final review criteria

  Study (year)                         Country          Reason for exclusion
  ------------------------------------ ---------------- --------------------------------------------------------------
  Andryukhin *et al* (2010)[@R27]      Russia           Educational programme for patients with heart failure
  DePue *et al* (2013)[@R28]           American Samoa   Diabetes management support programme
  Hacihasanoglu *et al* (2011)[@R29]   Turkey           Hypertension health education
  Jafar *et al* (2009)[@R30]           Pakistan         Home-based hypertension health education
  Jafar *et al* (2010)[@R31]           Pakistan         Home-based hypertension health education
  Jiang *et al* (2007)[@R32]           China            Cardiac rehabilitation programme
  Selvaraj *et al* (2012)[@R34]        Malaysia         Telephone intervention for dyslipidemia patients
  Sit *et al* (2007) [@R35]            China            Educational intervention for self-care management of stroke
  Wong *et al* (2010)[@R36]            China            Health education for patients with end-stage renal disease
  Wong *et al* (2005)[@R37]            China            Telephone intervention for patients with diabetes
  Zhao *et al* (2010)[@R38]            China            Telephone follow-up for patients with coronary heart disease

Future studies should focus on the cost-effectiveness of task-shifting interventions for CVD risk reduction as part of the larger healthcare system. In addition, these studies should compare the cost-effectiveness of the use of nurses versus other allied healthcare workers. In order for task-shifting strategies to be considered effective, evidence of their implementation for addressing the CVD epidemic as part of the existing healthcare systems in LMICs is paramount. Thus, in 2001, the Global Alliance for Chronic Diseases (GACD) funded 15 implementation trials targeting hypertension control. Five of these studies evaluated the role of task-shifting strategies to reduce overall CV risk and improve hypertension control in Ghana, India, Kenya, Tanzania and South Africa.[@R43] Such studies integrated into existing healthcare systems will guarantee subsequent adoption of interventions if proven successful.

In conclusion and based on our findings, task-shifting strategies are applicable and feasible in many LMICs, which are burdened with infectious and chronic diseases, compounded with limited material and healthcare personnel resources. With proper training and continuous feedback, lower level health professionals can be instrumental in managing CVDs efficiently. Future studies should address their implementation as part of existing healthcare systems as well as their cost-effectiveness in LMICs.
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